Introduction
The intrauterine death of a single fetus in twin pregnancies is a rare event in obstetrics. Apart from individual case reports, the literature does also contain reports on larger study populations [1, 6, 8, 11] . Both the further management of the pregnancy taking into account the risk for the surviving twin and the mother and the procedure to be employed at delivery are of particular clinical interest. Special account must be taken of the causes which led to the intrauterine demise and the neonatal period of the surviving twin must be closely monitored. We report on our experience of this pathological course of pregnancy over the last six years. 
Curriculum vitae

Results
In the period 1982-1987, our hospital encountered nine twin pregnancies in which one of the twins was dead at the time of delivery. The incidence is 0.10% referred to all births (n = 8.808) in the six-year observation period, but 5.42% referred to all twin births (n = 186). The maternal age was 33.1 years (age range 26-41 years). Six women were para 1, two were para 2 and one was para 3. The average age of the pregnancy at the time of delivery was 33.4 weeks (25 -38 weeks) (table I ). An autopsy was performed on all the dead twins and the placentas were examined histologically.
The birth weight of the surviving twin (table I) was less than 1,000 g in two cases, between 1,500 and 2,500 g in five and above 2,500 g in two cases.
Course of the neonatal period: Cases 2, 5 and 6 did not need to be transferred to the Department for Neonatology, and the neonatal period was normal apart from hyperbilirubinaemia in Case No. 5. The other six newboras (< 35th week of pregnancy) all required treatment and the neonatal period differed in each case (table I) . Of the twins born live, one died (Case No. 9).
Apart from the extreme immaturity at birth (25th week of pregnancy), the cause of death was anemic shock secondary to terminal shunt reversal in fetofetal transfusion (table I) .
The twins who died in utero were mostly hypotrophic (Case Nos. 2, 3, 4, 8 and 9), although 2 were eutrophic (Nos. 1 and 7).
Apart from Case No. 6 (fetus papyraceus), the reasons for the big differences in the weight of the twins which died in utero were the different periods of gestation and, in particular shifts of weight between the two twin partners in fetofetal transfusion. The cause of intrauterine death was placental insufficiency in three cases and a fetofetal transfusion syndrome in another three. Heart failure in fetofetal transfusion was the cause in Case No. 4, while the cause of death remained unclear in Case Nos. 6 and 8.
Grade I maceration was seen in Case No. 1, Grade II in numbers 2 and 7, and Grade III in numbers 4, 5 and 8. Two fetuses displayed no signs of maceration, one (Case No. 3) under the picture of acute maternal pre-eclampsia, the other (Case No. 9) after unsuccessful tocolysis in premature labor pains in the 25th week of pregnacy (fetofetal transfusion had been suspected since the 22nd week on the basis of the echographic finding of a difference in growth).
No malformations were observed in the twins which died in utero.
Method of delivery
Only one delivery was spontaneous. The other eight (89%) were by caesarean section-in four cases because of breech presentation of one or both twins. In two of these (Nos. 2 and 5), the surviving twin led in the breech position and was followed by the dead fetus, also in the breech position. The mothers in these two cases were para 1. In the other two cases, the dead fetuses led in the breech presentation, followed in Case No. 1 by the surviving twin in the transverse position and in Case No. 4 (para 1) by the much smaller survivor in the vertex presentation. The reason for caesarean section section in Case No. 3 was preeclampsia with threatened asphyxia of the survivor, and in Case Nos. 6 and 8 profuse vaginal bleeding with (suspected) premature detachment of the placenta. The reason in Case No. 9 was an urgent desire for children over many years; in the presence of therapy-resistant labor pains in the 25th week, the mother requested the most promising method of delivery for the still surviving twin (table II) .
The sex ratio of all the newborns was ten male to seven female (the sex was not recorded in the case of the fetus papyraceus, which corresponded to the 17th week of pregnancy), while that of the fetuses which died in utero was three male to five female and that of the surviving partners was seven male to two female. In four cases the leading twin died in utero. As was only to be expected, symptoms of gestosis were the main abnormalities in the course of the pregnancies (table IV) .
The fact that intrauterine death had occured some time ago was known at the time of delivery in only three cases: in Case No. 5, fetal death (according to the autopsy at the gestational age of 29/30 weeks) was diagnosed in the 34th week of pregnancy and the mother was then admitted to hospital for continuous observation; in Case No. 8, fetal death of the first twin occured in the 24th week of pregnancy after several days in hospital. A gestationel age fo 28 weeks was reached under further hospitalized observation with the occurence of severe vaginal bleeding and signs of asphyxia in the cardiotocogram (CTG); in the other Case (No. 6, fetus papyraceus), the death of the fetus (gestational age corresponding to the 17th week) was diagnosed in the 20th week of pregnancy, but the mother was not admitted to hospital for observation. In four cases, the acute diagnosis of intrauterine death of one of the fetuses demanded curtailment of the period of hospitalized observation because of prepathological CTG signs from the surviving twin (Nos. 4 and 7), advanced gestational age (Nos. 2, 4 and 7) or unstoppable labor pains (Nos. 1 and 4).
No complications secondary to the intrauterine fetal death were observed as regards maternal morbidity or the puerperium.
Discussion
It is a well-known fact that twin pregnancies are associated with more risks than single pregnancies. The mortality rate for twins is 3-4 times higher than for single newborns and the morbidity rate is also increased, in particular because of the high rate of premature births. The second twin is at particular risk in this respect. The rate of intrauterine deaths is also about 2 -3 times higher than that for single pregnancies [8] . The intrauterine demise of a twin raises diverse questions concerning the risk to the surviving twin and the mother and the method of delivery. The occurence of such an event is rare, but the possibility of an increase resulting from an above-average rate of twin pregnancies in association with stimulation ovulation induction or in vitro fertilization programs should be kept in mind.
The incidence of 0.10% in our study population referred to all births is compatible with the figures reported by LUMME and SAARIKOVSKI (0.03%) [8] and LITSCHGI and STUCKI (0.07%) [6] . Referred to all twin births in the observation period, we recorded an incidence of 5.4% compared to values of 2.2% [8] and 6.8% [6] .
At 33.1 years, the average maternal age was distinctly higher than in the other studies (e.g. 28 years in the study by LUMME and SAARIKOVSKI).
In agreement with other authors, the results of our study show that the intrauterine death of a twin in itself does not expose the mother to any increased risk. However, the number of mothers in our study who were observed for a prolonged period after diagnosis of the intrauterine death was relatively small (n = 3, of whom 2 were hospitalized). Among others, SKELLY draws attention to the risk of consumptive coagulopathy (with a decrease of fibrinogen, increase of break-down products of fibrinogen and reduced platelet count) which can be induced by thromboplastin absorption from the tissue of the dead fetus or from the placenta [13] . This clotting disorder usually occurs a few weeks after the death: PRITCHARD [10] reported an incidence of 25% in the case of dead fetuses in single pregnancies retained for more than 4-5 weeks. This risk appears to be much lower in the case of a single fetal death in a twin pregnancy [13] . According to ROMERO et al., the maternal clotting status should nevertheless be closely monitored and, if necessary, heparinization performed [12] . We performed prophylactic lowdose heparinization in one of our patients.
Of the surviving twins in utero, one died after delivery (11.1%); the gestational age in this case was 25 weeks, the lowest in our study. Other authors report mortality rates of between 4.1% [8] and 23.1% [6] .
Three of the children in our study exhibited an APGAR score of < 4 at 1 minute. In agreement with RIEHN, it can be assumed that there is no association between the vitality of the surviving newborn and the length of time between the intrauterine death of the other twin and the delivery [11] . In analogy to single pregnancies or to twin pregnancies which are not complicated by the intrauterine death of one of the twins, morbidity depends mainly on the gestational age achieved; at an average of 33.4 weeks, this was comparatively low in our study.
Therfe was no need to transfer the surviving partner to the neonatology deparment in cases in which a gestational age of at least 35 weeks had been achieved.
At 89%, the high rate of caesarean section as the method of delivery was striking. Other study groups report rates of between 9% [11] and 93% [1] . The incidence of caesarean sections is largely determined by the obstetrician's attitude to the delivery of breech presentations [8] : in our study population, this positional anomaly was the sole indication in four cases. It was also the sole indication for caesarean section in half of the cases reported by D'ALTON, while LITSCHGI and STUCKI performed caesarean section in only one case of breech presentation. At the same time, the proportion of women with a longer period of hospitalized supervision after diagnosis of the intrauterine fetal death was considerably larger in the studies with a low incidence of caesarean section. The greater readiness to deliver by caesarean section is more understandable in cases in which intrauterine fetal death is diagnosed acutely and other risk factors such as profuse vaginal bleeding are present at the same time. Neither the surviving nor the dead twins displayed any congenital malformations in our study. LITSCHGI and STUCKI [6] reported just one case of hypospadia (in a study population of 13 twin pairs), RIEHN [11] observed one case of hydrocephaly and one pair of twins with thanatophoric dwarfism out of 11 pairs of twins, while LUMME and SAARIKOVSKI [8] reported a total of 6 (including multiple) malformations out of 24 pairs of twins.
The attending pediatricians interpreted the case of polycystic encephalomalacia (in the donor) as the consequence of severe intrauterine hypoxia secondary to fetofetal transfusion. An arterial occlusion due either to disseminated intravascular clotting in fetofetal exchange of thromboplastic material of the dead fetus through vascular shunts or to embolisation of infarcted, necrotic bits of tissue is regarded as the cause of this encephalomalacia in surviving partners of monochorionic twins [3, 8] .
The incidence of fetus papyraceus with delivery of the living twin partner is reported as 1:12,000 births or 1:184 twin pregnancies [9] . Most of the fetuses die in the second trimester [4, 7] . The condition arises as a result of compression of the mummified fetus between the amnion and the uterine wall or the fetal partner over a sufficiently long period, which explains why the conditions does not occur in single pregnancies or when death of a twin occurs at a later time (third trimester).
A fetus papyraceus can develop in the case of both monochorionic and dichorionic placentas [7] as well as in the fetofetal transfusion syndrome [5] .
The incidence of monochorionic placentas in our study is compatible with that reported by other investigators: 5 of 9 cases, 4 of them with a fetofetal transfusion syndrome. The acceptor died in utero in 3 cases, the donor in one. KLOOS and VOGEL make a distinction between a chronic fetofetal transfusion syndrome with early embryonal manifestation (development of a holoacadius) and a late-embryonal/early-fetal manifestation after formation of the vascular system of both twins. The latter generally leads to hypotrophy and anemia of the donor and to cardiomegaly and plethora of the acceptor. The date of manifestation for the subchronic form is assumed to be a few weeks before term; the diagnosis is made partly on the basis of considerable anaemia of the donor without any distinct difference in the weights of the twins. In the acute form, the donor can suffer an acute hemorrhagic shock and the acceptor an acute load on the cardiac volume as a result of a sudden transfer of blood. The development of a fetus papyraceus in the fetofetal transfusion syndrome is also possible [5] .
The transfusion syndromes reported here were chronic in three cases (Numbers 1, 4, and 9) and subchronic in one (No. 7). A blood transfusion was required in the neonatal period in the two chronic cases in which the donor survived (one of them with the remarkably low initial Hb value of 4.4 g%). Case Numbers 7 and 9 suffered a reversal of the donor-acceptor relationship in terminal shunt reversal, presumably shortly before delivery.
According to published experience, the procedure and timing for the termination of a pregnancy with a surviving twin are determined primarily by the state of maturity of this child. The type of placenta should also be taken into account: if a dizygotic situation is definitely present (ultrasound demonstration of two placentas, different sexes), it can generally be assumed that there is no increased fetal risk, and the spontaneous onset of labour can be awaited under monitoring of the fetal and maternal parameters. If a monochorionic situation cannot be ruled out, there is an increased risk to the surviving twin through shunt communications, which can lead to DIG induced death or organ damage [2, 3] .
The following general guidelines are proposed in the event of the intrauterine death of a fetus in a twin pregnancy:
There is no directly associated increased risk to the mother; the relevant parameters should be monitored continuously to detect any disturbances in the clotting system. The intrauterine death of one twin is not an absolute indication for termination of the pregnancy of the surviving partner. Thorough CTG and ultrasound monitoring should be performed in order to detect any risk factors which, in the case of a monochorionic placenta, might develop for the survivor as a result of a shunt reversal in a fetofetal transfusion syndrome. This is also the only way in which the condition of the surviving twin can be monitored, and it is this condition which -apart from complications (hemorrhage) which might occur at any time -determines the time and method of delivery. An attempt should always be made to achieve pulmonary maturity through the attainment of an appropriate gestational age or by induction. Close supervision of the condition of the mother and surviving child is essential and the mother should be admitted to hospital for this purpose. Ideally, it should be possible as a result to reduce the incidence of caesarean sections to that for uncomplicated twin pregnancies.
Abstract
The paper reports on nine twin pregnancies in the years 1982-1987 with the intrauterine death of a single fetus. 
